GABAergic circuits and the stress hyporesponsive period in the rat: ontogeny of glutamic acid decarboxylase (GAD) 67 mRNA expression in limbic-hypothalamic stress pathways.
Development of the hypothalamo-pituitary-adrenocortical (HPA) axis is marked by a diminution in stress responsiveness early in the postnatal period (days 4-14 in the rat). This 'stress hyporesponsive period' (SHRP) is thought to be at least in part centrally mediated. To investigate central mechanisms underlying the SHRP, this study assessed expression of glutamic acid decarboxylase (GAD) 67 in key stress-regulatory regions in the forebrain following acute stress with or without prior maternal deprivation. This isoform of GAD is known to be induced by stress in the adult and is believed to be a major contributor to production of the inhibitory neurotransmitter GABA under stimulated conditions. Expression of GAD67 mRNA was increased in the hippocampus, central amygdala and dorsomedial hypothalamus in pups tested early in the SHRP (day 6) or after its conclusion (day 18). In contrast, restraint caused a down-regulation of GAD67 mRNA in these structures when tested later in the SHRP (day 12). GAD67 mRNA expression was not affected by prior maternal deprivation in these regions. Reduced GABA production in the hippocampus (interneurons) is consistent with enhanced HPA axis inhibition, whereas reduced amygdalar expression predicts impaired stress excitation. Expression of GAD67 mRNA in the bed nucleus of the stria terminalis (BST) was minimally affected by acute restraint or maternal deprivation during the SHRP. However, older animals showed down-regulation of basal expression following maternal deprivation and substantial GAD67 mRNA up-regulation in both deprived and non-deprived groups following acute restraint. In contrast, non-responsiveness of the BST during the SHRP suggests either that BST GABA circuits are not actively engaged by stressors during this period or that circuits regulating BST GAD67 production are not yet in place. Overall, the data implicate forebrain GABA circuits in inhibition of HPA axis activity during the SHRP.